


























FDOFL¿FDWLRQPLOGQ PRGHUDWHQ DQGVHYHUHQ YDOYHFDOFL¿FDWLRQGHWHUPLQHGE\












FRPSDUHG WR WKRVH ZLWK PRGHUDWH DQG VHYHUH FDOFL¿FDWLRQ S 3DWLHQWV ZLWK PLOG YDOYH
FDOFL¿FDWLRQUHFHLYHGPRUHSDFHPDNHUVYVYVS
'XULQJ GD\ IROORZ XS WKHUH ZDV DOVR QR GLIIHUHQFH UHJDUGLQJ WKH QXPEHU RI UHLQWHUYHQWLRQV
WKURPERHPEROLF HYHQWV P\RFDUGLDO LQIDUFWLRQV RU FRPELQHG 0$&&( GH¿QHG DV GHDWK VWURNH
P\RFDUGLDOLQIDUFWLRQ
&RQFOXVLRQV2XUUHVXOWVVKRZWKDW7$9,FDQEHSHUIRUPHGZLWKVLPLODUUHVXOWVLQSDWLHQWVZLWKVHYHUH





























%DFNJURXQG 3HULSURFHGXUDO P\RFDUGLDO LQMXU\ 30, LV D IUHTXHQW FRPSOLFDWLRQ GXULQJ FDUGLDF
VXUJHU\ DQG LV DQ LPSRUWDQW SUHGLFWRU IRU SRVWRSHUDWLYH FDUGLRYDVFXODU PRUELGLW\ DQG PRUWDOLW\
0HDVXUHPHQWRI WKHFDUGLDFPDUNHUVFUHDWLQHNLQDVH0%LVRIRUP&.0%DQGFDUGLDF WURSRQLQV
F7QLVDUHOLDEOHWRROWRGHWHFWP\RFDUGLDOGDPDJH2XUSXUSRVHZDVWRLQYHVWLJDWHWKHRFFXUUHQFH












&RQFOXVLRQ )ROORZLQJ WUDQVFDWKHWHU DRUWLF YDOYH LPSODQWDWLRQ VHUXP OHYHOV RI ERWK&.0%DQG
F7Q7HOHYDWHZKLFKUHÀHFWVWKHRFFXUUHQFHRISHULSURFHGXUDOP\RFDUGLDOLQMXU\$ORQJHUSURFHGXUDO
GXUDWLRQWKHDEVHQFHRIGLDEHWHVDKLJKHUDJHDQGDGHHSHUSURVWKHVLVLQVHUWLRQDUHWKHPDLQIDFWRUV
DVVRFLDWHGZLWKPRUH30,+LJKSRVWSURFHGXUDOSHDNOHYHOVRIERWKFDUGLDFPDUNHUVDUHVKRZQWREH
DVVRFLDWHGZLWKGD\PRUWDOLW\DQGFDUGLDFHYHQWV
7&7
&HUHEUDO(PEROL]DWLRQ'XULQJ7UDQVFDWKHWHU$RUWLF9DOYH,PSODQWDWLRQ7$9,$
7UDQVFUDQLDO'RSSOHU6WXG\
3KLOLSS.DKOHUW3KLOLSS'RHWWJHU.DWKULQH0RUL)DGL$O5DVKLG0DWWKLDV7KLHOPDQQ
'DQLHO:HQGW0DUF6FKODPDQQ+HLQ]-DNRE5DLPXQG(UEHO+ROJHU(JJHEUHFKW
:HVW*HUPDQ+HDUW&HQWHU'HSDUWPHQWRI&DUGLRORJ\(VVHQ*HUPDQ\:HVW*HUPDQ+HDUW
&HQWHU'HSDUWPHQWRI7KRUDFLFDQG&DUGLRYDVFXODU6XUJHU\(VVHQ*HUPDQ\,QVWLWXWHRI
'LDJQRVWLFDQG,QWHUYHQWLRQDO5DGLRORJ\DQG1HXURUDGLRORJ\8QLYHUVLW\+RVSLWDO(VVHQ
(VVHQ*HUPDQ\
%DFNJURXQG5HFHQW05,VWXGLHVVKRZHGWKDW7$9,LVDVVRFLDWHGZLWKDKLJKLQFLGHQFHRIFHUHEUDO
HPEROL]DWLRQRXUJURXSKDYLQJGHWHFWHGQHZHPEROLFOHVLRQVLQSDWLHQWV7KHRULJLQRIWKH
HPEROLKRZHYHUUHPDLQVXQFOHDU0LFURHPEROLFVKRZHUVPD\DULVHGXULQJYDULRXVSURFHGXUDOVWHSV
VXFKDVFURVVLQJRIWKHFDOFL¿HGYDOYHEDOORRQYDOYXORSODVW\DRUWLFDUFKSDVVDJHGHYLFHSODFHPHQW
DQGLPSODQWDWLRQ:HVRXJKWWRHYDOXDWHHDFKVWHSRIWKHWUDQVIHPRUDO7)DQGWKHWUDQVDSLFDO7$
SURFHGXUHUHJDUGLQJFHUHEUDOHPEROL]DWLRQXVLQJWUDQVFUDQLDO'RSSOHU7&'
0HWKRGVSDWLHQWVZLWKDPHDQDJHRI\HDUVDQGDORJLVWLF(XUR6&25(RI
ZKRXQGHUZHQW7)Q DQG7$Q 7$9,ZHUHLQFOXGHGLQWKHVWXG\,QWUDRSHUDWLYH7&'RIERWK
PLGGOHFHUHEUDODUWHULHVZDVXVHGWRLGHQWLI\KLJKLQWHQVLW\WUDQVLHQWVLJQDOV+,76DVDPHDVXUHIRU
PLFURHPEROLFORDGGXULQJDOOSURFHGXUDOVWHSV$GGLWLRQDOO\QHXURORJLFDODVVHVVPHQWZDVSHUIRUPHG
DWEDVHOLQHDQGGDLO\GXULQJWKH¿UVWSRVWRSHUDWLYZHHN
5HVXOWV+,76ZHUHGHWHFWHGLQDOOSDWLHQWVDQGZHUHPRVWO\REVHUYHGGXULQJYDOYHSRVLWLRQLQJDQG
VXEVHTXHQWLPSODQWDWLRQ7)7$S IROORZHGE\DRUWLFDUFKSDVVDJHLQWKH
7)JURXSRQO\EDOORRQYDOYXORSDVW\7)7$S DQGLQLWLDOFURVVLQJRI
WKHYDOYH7)7$S 7$7$9,ZDVVKRZQWREHDVVRFLDWHGZLWKVLJQL¿FDQWO\OHVV
+,76WKDQ7)7$9,7)7$S PRVWOLNHO\VLQFHWKHDRUWLFDUFKLVREYLDWHG
DVDVRXUFHRIHPEROLVP1RVWURNHDQGQRFOLQLFDOVLJQVRIQHXURORJLFDOLPSDLUPHQWZHUHREVHUYHG
LQDQ\SDWLHQWVE\1,+VWURNHVFDOHUDWLQJ0LQL0HQWDO6WDWH([DPLQDWLRQDQG0RQWUHDO&RJQLWLYH
$VVHVVPHQWWHVW
&RQFOXVLRQ&OLQLFDOO\VLOHQWPLFURHPEROLZHUHGHWHFWHGE\7&'LQDOOSDWLHQWVGXULQJ7)DQG7$
7$9,7$7$9,EHLQJDVVRFLDWHGZLWKOHVVHPEROL]DWLRQ
